Diurnal and nocturnal flight paths of 364 Levant sparrowhawks, Accipiter brevipes, were recorded by radar and used to analyse migratory strategies. Soaring-gliding was the predominant flight strategy during the day when thermals were available. Also during the day, and at night, flapping-gliding flight was used. Levant sparrowhawks flew at similar altitudes as other migrating raptors in Israel during the day; however, they showed different diurnal patterns, using flapping flight at high altitudes soon after sunrise and late in the afternoon. Migratory directions were strongly concentrated on a south-southwest-northnortheast axis in spring and autumn, whereby birds compensated for lateral drift. Soaring-gliding birds maximized cross-country airspeed according to optimal flight theory and, thus, minimized time needed per distance. In flapping-gliding flight, they adjusted their airspeed with respect to the wind to fly at the maximum range speed, suggesting that they minimized energy consumption per distance. Calculations based on aerodynamic flight theory showed that the optimal migratory strategy of a Levant sparrowhawk with respect to time and energy depends on feeding conditions en route: in poor conditions, both time and energy are minimized by a pure soaring-gliding flight strategy. If food is available en route, soaring-gliding flight should be combined with flapping flight when no thermals are available, as this will minimize time spent on migration. The evidence for both strategies is discussed.
A successful migratory strategy is the result of an optimization process of the three most important factors during migration: time, energy and safety (Alerstam & Lindström 1990; Alerstam 1991) . The time taken and energy consumed on migration depend on fat load, fat deposition rate, flight speed and flight costs. The potential flight distance is limited by the fat load. The quality of stopover sites determines the fat deposition rate, and thus, the overall migration speed. Unlike many passerines, waterfowl or herons, which fly exclusively by flapping flight, raptors additionally use soaring-gliding flight. Which strategy leads to time or energy minimization, and how do environmental conditions influence this strategy? Hedenström (1993) showed that time-as well as energyminimizing birds should switch from powered flapping to soaring-gliding flight with increasing body mass. For large birds in particular, soaring-gliding flight is much less energy consuming than flapping flight and, therefore, only short stopovers for feeding are required. For example, in a white stork, Ciconia ciconia, the energy consumption in flapping flight was 12 times higher than in soaring-gliding flight (Pennycuick 1972) .
The majority of raptor species avoid large sea crossings because of the absence of thermal updrafts and therefore they may undertake large detours over land. Considerable numbers of some species of the genera Falco, Pernis, Pandion and Circus, however, cross the Mediterranean Sea by flapping flight (Bannerman & Bannerman 1971; Beaman & Galea 1974; Thake 1981; Flint & Stewart 1983; Dimarca & Iapichino 1984; Bijlsma 1987; Agostini et al. 1994; Kjellén et al. 1997) . As when crossing large water bodies, nocturnal flights have to be done without thermal updrafts. The majority of raptors therefore migrate during the day. There are some indications, however, that smaller birds such as Falco and Circus species also migrate at night (Casement 1966; Beaman & Galea 1974; Gatter 1984; Spaar & Bruderer 1997a) .
Every migration period, up to 50 000 Levant sparrowhawks, Accipiter brevipes, cross Israel (Dovrat 1991; Shirihai & Christie 1992) between their breeding areas in southeastern Europe and their wintering quarters in tropical Africa (del Hoyo et al. 1994) . A large proportion migrates in flocks of hundreds and thousands, and 90% of the passage through Israel occurs over a few
